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(54) Method of imaging a photosensitive printing forme and apparatus therefor 

(57) A method of imaging a photosensitive printing forma for offset printing. ~ m P ri ^^^^^ . areafi 
exposing a coating sensitive to UV light preferably applied to a cylinder, thus cross-linkmg the exposed areas, 
and unexposed being removed. After a printing run. the Imaged areas may be completely removed by 
ablation using high intensity UV light and the cylinder being re-imaged by the abo ^.^ h n ° a d f l av . . 1Q 
There Is also disclosed an apparatus for imaging such printing formes comprising an array mirrors 10 
which can be individually moved by piezoelectric elements 13 and a second array of mirrors > " c™ also 

be individually moved by piezoelectric elements 18 so that UV fight 4 can produce individual dote i at : P ' on the 
forme, the dots being of the appropriate diameter using lenses 16- If a 4 x 4 mirror arrays are used, a sixteen 
dot pixel is produced on the forme which is then advanced for subsequent exposure. 
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^ r ^Ttc IMPT PKPWTTKff B*TT> MBTgOD 

The invention relates to a method of re- W** a printing for*, 
in offset printing. 

xe is Known Co use printing Plates In offset printing. The 

motif in a relatively ^ _ late cylinder of an offset 

«->,«» orintino plate is mounted on a plate cyi*«« 
the printing pj.« „ of the prlnC job the printing 

printing machine. Upon completion of the print j 
«Lte is removed from the offset printing machine, and either 
an archive or 

, 4 r-h. «b1ect of the invention to provide a method of 
ll-LZ, * TrLtL, — in offset Printing, a a.^ — 
is very simple and Inexpensive to implement. 

This object is achieved by applying . uv sensitive coating onto 
S'pSS. forme, sal. coating be^g "OS. ^^JZ. not 
areas by being imaged by means of «v light. 

^rSXI^^^T-^- m a very 
^r^ratabl. manner. Onl, , the , .re.s.f - ""^ „ 

^-«r.a^-~^T-^ — * Tient 
light are cross hydrophobic i.e. water-repellent. 

printing forme. Said areas are ny ^ 

have not been cross-linked due to iacn w 

The areas which have not oeen surfaC e of the printing 

radiation can be easily removed from the surface 
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and Inking unit of an offset printing machine are in operation 
Just like in conventional printing. That me*** thet-Che coated 
cross-linked areas take on printing ink. whereas the uncoated 
areas are wetted by the dampening medium, the result thereof 
being a conventional offset printing process. A respective motif 
determines which areas of the coating sensitive to UV light are 
cross^inked; the printing forme is imaged i.e. irradiated by UV 
light according to the a respective motif desired. The coating 
sensitive to UV light: is preferably applied onto an uncoated 
printing forme inside the printing machine. 

According to a development of the invention the coating is 
applied onto a printing plate, especially an aluminium-made 
plate. Preferably a conventional offset printing plate may be 
used on which the motif is. however, not provided in the 
conventional manner; the coating sensitive to UV light Is rather 
applied onto the printing plate. Upon completion of a print Job 
the coating may be removed, and a new coating may be applied 
which may be used for a new print Job after having been imaged 
by means of UV light. Again, upon completion of the print Job 
the coating may be removed, and a new coating may be re-imaged. 
This process may be repeated until the printing plate has been 
worn out. 

The pecularity of this process consists in that *©th the 
application of the coating sensitive to UV light and the imaging 
by means of UV light take place inside the printing machine so 
that it is not necessary to change printing plates when changing 
print jobs. 

Alternatively, it is also conceivable to apply the coating onto 
the surface of a cylinder of an offset printing machine. In this 
case, a cylinder of an offset printing machine is not provided 
with a printing plate but the surface of said cylii^rather 
bears the coating. Preferably the cylinder surface is designed 
so as to resist wear and tear and features hydrophilic 



.r ies According to a particular specimen embodiment the 

properties. Accorain? <- v ^ e ,_ r f ceramic material. 

surface of such a cylinder may consist of a cerami 



the Imaging, and 



in particular, the application ot the coatln,. ^ the 1. 
LTe-val o £ the ««. ; ot ctoaa-1 - ttn , 

T ^o Is the -ountln, and the reaoval of prlntln, plate. 
T^TZ'nsl* w^h furthermore, the prlntln, pl.t. does not 
L^ cotCr^e It Is possihl. to ,en.r.te a notl* 
trthrve^ tpproprlate location with siapl. ~ans o< optical 
imaging • 

„ is p. r tic^ -—^iri- "is =rr- 

offset prmu. ^ *4 rst at the beginning of a new. 

:ZIA7£7*ZZ the prlntln, InK ourln, M*. prlntln, 

« Preferably there is used printing ink sensitive to uv 
Tift*, InK £ or*ln, the coatln, and provldln, the 
inking during the printing process. 

— ; r=zs :: ~:f^t ^ 

^ tnus reeved. Durln, a subsequent prlntln, process U» 

.™»s take on the prlntln, ink supplied by the lnKln, 
ZT ZZs Z uncoated areas which have been ^ so » 
t c be hydrophlllc remain without any InK. Thus. It Is possible 
" clrry out o«set Prlntln, In a conventional nanner. 



According to a development of the invention the cross-linked 
areas are removed by means of UV radiation of great intensity. 
If. upon completion of a print Job. a new motif is to be 
generated, the printing forme is exposed to UV radiation of 
great intensity. The result of this high degree of intensity is 
that the cross-linked coating of the previously used motif is 
ablated from the plate surface and the cylinder surface, 
respectively (ablation). Thus, the printing forme is free of any 
coating and may be re -coated. 

Preferably the applied coating may be an UV ink filar or an UV 
varnish coating, the thickness of which advantageously amounts 
to 0 . 5 to 10 #jm. especially 2 to 5 m* 

The cross-linking of the applied coating sensitive to UV light 
is preferably effected by means of. at least, one bundled UV 
light beam. In particular, the UV light beam causes the 
cross-linking, with the dot diameter being <0.05 mm. especially 
<0.025 mm . That means that the UV light beam may generate a dot 
screen, thus forming a motif . 

Furthermore, the invention relates to separate for especially 
re-imaging a printing forme - provided with a coating sensitive 
to UV light - by means of UV light. For this purpose^ UV light 
source is usedjthe light of which is supplied «rm arrangement 
having a plurality of individual mirrors with lenses for 
generating single beams each of which may be activated to 
generate a respective sharply delineated UV light dot by means 
of a respective actuator. Thus, an UV light dot may be generated 
by means of each individual mirror so that, depending on the 
number of individual mirrors used, a plurality of dots may be 
imaged simultaneously. In so doing, the imaging of the surface 
is rationalized. By means of the actuator assigned to each 
individual mirror it is possible to generate a sharply 
delineated UV light dot for the imaging process, or rather to 



a scattered manner , which 

, ppl y the UV Xight once th< ' ^"^V^. lt ^ ^ slble to 
does no, cause any 

^TJln, and ~ P^uc^ an, nrlntln, areas Xf a 

cross-llnkin, ana t ^ ^ ^ o£ „ 

=T ao"tna^ ;r ; ^ a-oss^g an 



X£ «. ^ r:r j-j- - HL_«. 

r^t er~ — - - ~ by 



zone. 



with reference to th. eceo-panying drawings. 

Pl9 ! i. a septic view of the entire errangement for M» 
the surface of a printing forme, and 

- • ars rr." =L."r-rr - — 

sensitive to UV light. 

Xn the following specimen ^V^U an 

designed as a ^'^^.fner « assigned no the 
offset ^'^te^xftil, machine. Said in* container 
inking unit of the orrsec p u.^. I£ this 

contains printing ink which o£ ^ pclnting pXa te 

prlo tlng ink^s aPPl a-„ Sensitive to UV Xlght 1. 

by means of the inKinsi 
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produced on said surface. The film of OV printing Ink is applied 
on the entire surface of the printing plate. After having 
applied a film having a thickness of preferably *^3*m. it is 

-ans of one or several tightly concentrated UV light 
beams i.e. the desired motif is produced by means of UV light. 
Said motif is formed of a screen, with the dot diameter being 
especially smaller than 0.025 mm . The individual dots are 
grated by means of the UV light beam, as the UV radiation 
causes the UV light-sensitive coating to be cross-linked on the 
surface of the printing plate. Upon completion of the motif the 
areas which have not been cross-linked by means of UV light are 
freed of the cross-linked areas in a clean run J>y Etching on 
the inking/dampening unit of the offset printing * ach ^ e ; 
Consequently, a clean run during which the non-cross-linked 
areas are ablated takes place prior to the actual printing 
process . 

As the coated areas feature hydrophobic properties, and the 
uncoated areas of the plate surface feature hydrophilic 
properties, the coated areas take on ink during the flowing 
printing process, whereas the uncoated remain free of ink Thus, 
the offset printing process is performed in a conventional 
manner. 

If. upon completion of the printing process, a new motif is to 
be produced, the entire surface of the. printing *OAt* 1* 
subjected to UV radiation of great intensity. This causes the 
cross-linked coating of the plate surface to be ablated 
(ablation) . The result of the ablation process is an uncoated 
printing plate which again may be provided with a coating 
sensitive to UV light by means of the inking unit and be 
re-imaged by means of UV radiation. 

Fig. 1 shows a device being used to image the coating sensitive 
to UV light. Said device has a UV light source 1 which, e.g.. 
may be designed as an extra-high pressure mercury lamp (100 W Hg 



extra-high pressure lamp; 100 W = power of 100 watts; Hg = 
mercury). A parabolic mirror 3 which in a concentrated manner 
supplies UV light 4 to a light-transmitting system 5 provided 
with lenses is assigned to said extra-hiah pressure mercury lamp 
2 The UV light 4 provided by the light-transmitting system 5 is 
then supplied to the imaging system 6. Said imaging system 6 
generates a plurality of controllable UV light dots which are 
used to generate a motif on a printing plate featuring a coating 
sensitive to UV light. 

Pig. 2 explains the set-up of the imaging system 6 in detail. 
The UV light 4 supplied by the light- transmitting system 5 is 
directed to an arrangement of mirrors 7 having a mirror device 8 
and a mirror device 9 . Said mirror device 8 consists of several 
individual mirrors 10 the mirror surfaces being inclined towards 
each other at a certain angle so that a certain number of UV 
rays v 11 is generated. The mirror device 8 preferably consists of 
sixcee^n individual mirrors 10 arranged, four by four, in a 
square of individual mirrors 10. The surfaces of the individual 
mirrors 10 are tilted with respect to each other by one degree. 
The individual mirrors 10 are provided on an actuator 12 
designed as a piezoelectric crystal element 13 . 

The mirror device 9 also features individual mirrors 14. the 
number of said individual mirrors 14 corresponding to the number 
of the individual mirrors 10. The UV rays 11 obtained from the 
individual mirrors 10 are directed to the individual mirrors 14 
where they are reflected and supplied to a system of lenses 15. 
According to the specimen embodiment described said system of 
lenses 15 features sixteen lenses 16 in total. Each individual 
mirror 14 is provided on an actuator 17 each of which is 
designed as a piezoelectric crystal element 18. All 
piezoelectric crystal elements 18 are supported on a base plate 
19 which, in turn, is supported by an actuator 20 designed as a 
piezoelectric crystal element 21. The individual mirrors 10 are 
arranged such that the UV light supplied by the light- 



transmitting system 5 is deflected transversely with respect to 
the direction of arrival. The thus formed individual UV rays 11 
are. in turn, deflected by the individual mirror* 14 
transversely with respect to the direction of incidence so that 
- bundled by the lenses 16 - UV light rays 22 having a 
respective dot diameter P of <0.025 mm are generated. In so 
doing, a printing plate having a coating which is sensitive to 
UV light may be imaged. 

The actuators 12, 20 designed as piezoelectric crystal elements 
13, 21 make it possible to correct the light guidance depending 
on the activation of the respective piezoelectric crystal 
element. The actuators 17, also designed as piezoelectric 
crystal elements 18. can be activated individually, thus 
influencing a sharply delineated light dot P of the ,UV light 
such that diffuse UV light (also not tightly bundled) is 
produced, which prevents the UV light-sensitive coating on the 
printing forme from being cross-linJced. Consequently, it is 
possible - by individually activating the respective 
piezoelectric crystal element - to determine as to whether a 
cross-linlced dot of the coating is to be produced at a certain 
point of the coated surface of the printing plate or not. 

By means of the device illustrated in Fig. 2 a maximum of 
sixteen pixels can be produced on the surface of the printing 
plate by activating the respective piezoelectric caystal 
elements. Thereafter the plate cylinder is turned by another 
increment so that the subsequent area can be imaged and so on. 
After having imaged the entire circumference, the device is 
offset by an imaging width (track width) and the imaging is 
continued by correspondingly turning the plate cylinder step by 
step. The dot size of the cross-linked coating preferably has a 
diameter of <0.025 mm (which corresponds to 1000 dpi = 40 dpmm) . 
In particular, the dot size has a diameter of 0.01mm (which 
corresponds to 2500 dpi =100 dpmm) . 



The inventive method makes it possible to image a Prating p*ate 
sized 340 mm x 450 mm in approximately 150 seconds. This 
requires a cylinder diameter of 180 mm and a cylinder 
circumference of 565 mm. In circumferential direction the number 
circumference or 2 6QQ dots ^ ln axial direction 

of dots amounts to 565 x 40 " ,ouu wwo 
to 340 x 40 - 13.600 dots. 

Approximately 1 fM per dot is needed to cure UV in* (UV 
varnish) . 



It will of course be understood that the present invention 
has been described above purely by way of example, and 
modifications of detail can be made within the scope of the 
invention. 
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Method according to anyone of the preceding claims. 

zttz\^ on — - r -^r.: °j. 

the offset printing machine, the non-cross-linked areas are 
removed in a clean run. 

Method according to anyone of the preceding claims. 

STSTS^. effected by inking the coated areas by 
TansTf printing in*, the printing in* being sensitive to 
UV light and forming a respective coating. 

Method according to anyone of the preceding claims, 
characterized in ^ tQ 

that the cross-linked areas are 
UV radiation of great intensity. 

Method according to anyone of the preceding claims. 

boating or an UV varnish coating may he used 

as a coating. 

Method according to anyone of the preceding claims, 
characterized in 

that the coating applied has a thickness of 0.5 to 10 #». 
especially 2 to 5 fim. 

Method according anyone of the preceding claims, 
characterized in . ar lMfit 

that the cross-linking is effected by means of. at least. 

one concentrated UV light beam. 

Method according to Claim 11. 
characterized in 
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CLAIMS 

1. Method of re-imaging a printing forme in offset printing, 
characterized 

by the application of a coating sensitive to UV light, 
respective areas of said coating being cross-linked by 
being imaged by means of UV light, and areas which have not 
been imaged and have thus not been cross-link*** bel»g 
removed subsequently. 

2. Method according to Claim 1, 
characterized in 

that the coating is applied onto a printing plate, 
especially an aluminium-made plate. 

3. Method according to anyone of the preceding claims, 
characterized in 

that the coating is applied onto the surface of a cylinder 
of an offset printing machine. 

4. Method according to anyone of the preceding claims, 
characterized in 

that the application of the coating, the imaging, the 
cross-linking, the removal of the non-cross-linked areas 
and/or the removal of the cross-linked areas upon 
completion of a printing process take place inside the 
offset printing machine. 

5. Method according to anyone of the preceding claims, 
characterized in 

that the coating sensitive to UV light is applied *y ne«ns 
of inking rollers of an inking unit of the offset printing 
machine . 
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12 

that the UV light beam causes cross-linking, the dot 
diameter being <0.05 mm, especially <0.025 mm, 

13. Method according to any one of the preceding claims, 
5 wherein the cross-linked coating has hydrophobic properties. 

14. Method according to any one of the preceding claims, 
wherein the uncoated surface of the printing plate or of the 
cylinder of the offset printing machine has hydrophilic 

10 properties. 

15. Apparatus for re- imaging a printing £orvm provided 
with a coating sensitive to UV light, comprising a UV light 
source, the light of which is supplied to an arrangement of 

15 mirrors having a plurality of individual mirrors for 
generating single beams, each of which may be activated to 
produce a respective sharply delineated UV light dot by 
means of a respective actuator. 

20 16. Apparatus according to claim 15, wherein an 
activatable piezoelectric crystal element is assigned to 
each individual mirror in order to be able selectively to 
change the position of the respective mirror. 

25 17. Apparatus according to claim 15 or 16, which cam be 
offset by an imaging width. 

18. A method of re-imaging a printing forme in offset 
printing, according to claim 1, and substantially as 

3 0 hereinbefore described with reference to the accompanying 
drawings . 

19. Apparatus for re-imaging a printing forme, 
substantially as hereinbefore described with reference to 

3 5 the accompanying drawings. 



